Experimental Part
All reactions were performed under an inert atmosphere of dry nitrogen or argon with standard vacuum, Schlenk, and glove-box techniques. Solvents were purified, dried and degassed prior to use by standard procedures.
[Cp''Ta(CO)2(η 4 -P4)] [1] and [Cp*Fe(η 5 -P5)] [2] was synthesized following reported procedures.
Commercially available chemicals were used without further purification. Solution NMR spectra were recorded on either Bruker Avance 300 or 400 spectrometer. The corresponding ESI-MS spectra were acquired on a ThermoQuest Finnigan MAT TSQ 7000 mass spectrometer, while elemental analyses were performed on a Vario EL III apparatus. IR spectra were recorded on a VARIAN FTS-800 FT-IR spectrometer in the form of KBr discs. 
Synthesis of [Cp'''Ta(CO)2(η 4 -P4)] (1b)
A
] (2b)
A thin Schlenk tube was charged with a solution of 1a (52 mg, 0.095 mmol) in 2 mL CH2Cl2. Onto this solution was carefully layered a mixture of 4 mL CH2Cl2 and 2 mL CH3CN, followed by a solution of CuBr (18 mg, 0.13 mmol) in CH3CN/CH2Cl2 (1 mL / 1 mL). The doubly layered system was allowed to stand in an undisturbed area and orange crystals of 2b formed within 24 hours. The mixture was allowed to stand a total of 5 days to ensure thorough diffusion, and the mother liquor was decanted away. The crystals were washed once with 2 mL CH3CN and twice with 2 mL CH2Cl2 and dried under vacuum. 
4] (2c)
A mixture of CuCl (6.7 mg, 0.067 mmol) and 1b (30 mg, 0.051 mmol) in CH2Cl2 (2.5 mL) was stirred for 5
hours at room temperature. The resulting red solution was transferred into a thin Schlenk tube and carefully layered with Et2O (2.5 mL). The mixture was stored at room temperature in the dark. Within two weeks tiny red prisms deposited in the vessel. The microcrystalline material was isolated, washed with CH2Cl2 (1 mL) and Et2O (3 × 2 mL) and dried under vacuum at room temperature to yield 26 mg (71 %) of 2c.
Single crystals suitable for an X-ray structure analysis were obtained by the following procedure: A solution of CuCl (7 mg, 0.071 mmol) in CH3CN (1 mL) was added to a stirred solution of 1b (30 mg, 0.051 mmol) in toluene (2 mL) at room temperature. After stirring the resulting orange solution over 10 minutes it was transferred into a thin Schlenk tube and carefully layered with Et2O (1.5 mL). The mixture was left at room temperature in the dark. Within one month red prisms of 2c were formed. The crystalline material was isolated, washed with toluene (1 mL) and Et2O (2 × 2 mL) and dried under vacuum at room temperature to yield 19 mg (52 %) of 2c. A solution of CuI (26 mg, 0.134 mmol) in CH3CN (3 mL) was carefully layered over a solution of 1a (30 mg, 0.0557 mmol) and in toluene (3 mL) at room temperature. The mixture was left at room temperature in the dark. Within three days orange crystals of 3 were formed at the phase boundary. After 10 days also yellow crystals of 4 formed. The mother liquor was decanted and the crystals were washed with Diethylether (3 × 4 mL) and dried for 5 hours under vacuum at room temperature. Thereby, the orange crystals completely decomposed to give a bright orange powder, due to loss of solvent molecules included in the crystal lattice.
The yellow crystals were separated manually. A solution of CuI (15 mg, 0.079 mmol) in CH3CN (4 mL) was added to a stirred solution of 1b (35 mg, 0.059 mmol) in toluene (10 mL) at room temperature. After stirring the resulting orange solution over 10 minutes it was transferred into a thin Schlenk tube and carefully layered with Et2O (18 mL). The mixture was left at room temperature in the dark. Within three weeks yellow plates of 5 were formed, which were isolated, washed with toluene (1 mL) and Et2O (2 × 2 mL) and dried under vacuum at room temperature. 
.4 for detail)
The following composition was established for structurally investigated compounds (see corresponding sections): The structures of 1b-5 were solved by either charge flipping or direct methods with SUPERFLIP 4 , SIR97, 5 or SHELX97. 6 The structures were refined by full-matrix least-squares method against F  2 in anisotropic approximation using SHELXL97 or the multiprocessor and variable memory version SHELXL2013.
All non-hydrogen atoms were refined anisotropically, while the hydrogen atoms were set in calculated positions and refined riding on pivot atoms. Compound 2b is isostructural to previously reported 2a. In the crystal structures of 2b-2d, partly vacant positions of one CuX unit in the scaffold are indicated by high displacement parameters. In addition, one CuX unit appears inside the cavity of the supramolecules. The displacement parameters of these heavy atoms were set equal to Uiso = 0.03 Å -2 , and the occupancy factors were refined. Their resulting values were fixed, and the refinement of the displacement parameters was performed. The solvent molecules in 2b-4 are disordered.
X-ray structure analysis of the compound 3 has proven to be a complicated task. S1a) .
Our experiments show that the intensity of superstructural reflections fades in the series of consequent structural determinations performed from the same single crystal (Fig. S1b-d) . Depending on the crystal size, these reflections disappear within 1 or 2 days of irradiation that together with small crystal size means that diffraction data of only a limited quality can be collected. In addition, the quality of the crystals is also limited by strong tendency to twinning, which is not systematic as follows from the five diffraction experiments from different crystals. The structural models in bigger unit cell (space group C2/c) feature high residual density (up to 8 e·Å -3 ) at heavy atoms, which can be assigned as the second position (~15%) of the entire supramolecule, which lie in an inversion center 1 (site symmetry Ci). Together with systematically observed higher intensity of the observed reflections compared to calculated ones, the structure 3 demonstrates typical signs of allotwinning. When this electron density is described as the second position (refined portion 0.14), the quality factors (R1, wR2 and weighting scheme) decrease from R1 = 0.155 to 0.069, wR2 = 0.355 to 0.212, etc. 
Crystal structure of 1b
Compound 1b crystallizes as yellow plates from hexane solution. Hydrogen atoms are omitted for clarity. 
Crystal structure of 2b
Compound [(Cp''Ta(CO)2P4)6(CuBr)7.6]·0.5(CH2Cl2) (2b) crystallizes as orange blocks from CH2Cl2/CH3CN/dmf-d7 mixtures. 2b crystallizes with half of the molecule CH2Cl2 per formula unit. The electron density at the center of the core of 2b was assigned as minor position of bromide, which is coordinated to 2-coordinated to cyclo-P4 Cu(I) ion. Figure S4 . The independent part of supramolecule 2b: (a) the disorder and (b) the enumeration scheme (cf. Table S4 ).
The inorganic scaffold of 2b contains partly occupied Cu and Br positions, (Cu(1), Br (1) 
Preliminary data on the crystal structure of 2c
Compound 2c crystallizes as very small orange blocks from toluene/MeCN mixtures. The dataset was collected on a synchrotron from a small and twinned crystal. The data were collected only up to the minimal resolution of 1 Å. The limited quality of the resulting dataset and lack of data allowed however to establish the major features of the crystal structure, but did not allow its proper refinement. The compound is not isostructural to 2d probably because of the differences in a solvate portion.
Table S5. Preliminary data for X-ray diffraction experiment for 2c
Empirical formula C114H174Cl7.4Cu7. The scaffold of the supramolecule 2c is constituted similarly to 2b and 2d. The CuCl vacancy in the inorganic core is also proved, and the disorder revealing CuCl group pointing inside the inner cavity of the supramolecule is confirmed in analogy to the crystal structures of 2b and 2d. Nevertheless, the weight of two copper positions that was localized in the cavity do not suffice to compensate the occupancy of the central Cl atom. Therefore, charge balance cannot be achieved for this structure. The (CuCl)7. * the second position of the disordered inorganic scaffold has the same atom names with a suffix A.
Topological interrelation between inorganic scaffolds of the supramolecules 2 and 3
The supramolecules 2 and 3 contain similar fragments with topology of a truncated octahedron also known as non-classical fullerene topology. * The difference between structural isomers in 4a and 4b.
Supramolecule

Crystal structure of 5
Compound 5 
Size Estimation from DOSY Experiments
Spectroscopic Details
The DOSY spectra were recorded on an Avance III HD 600 (600.25 MHz) spectrometer equipped with a z gradient (53.5 Gauss/cm), 5 mm TCI cryo probe and BVT 3000 unit at 298 K. The NMR data was processed with the Bruker program TopSpin® 3.2 and the diffusion coefficient was calculated with the Bruker software T1/T2 relaxation package.
For the calibration of the 1H chemical shifts and for the temperature-and viscosity-correction of the diffusion coefficients, TMS (tetramethylsilane) was added. The 1H-diffusion measurement was performed with the convection suppressing DSTE (double stimulated echo) pulse sequence, developed by Mueller and Jerschow [9a] in a pseudo 2D mode. 120 dummy scans and 16 scans were used with a relaxation delay of 2 s. Sinusoidal shapes were used for the gradient and a linear gradient ramp with 20 or 5 increments between 5 and 95 % of the maximum gradient strength was applied for the diffusion relevant gradients. For the homospoil gradients, -13.7, 20 and 17.13 G cm -1 were applied. The length of the gradient pulse δ was adjusted for every species in the sample to achieve appropriate signal attenuation curves, giving values for δ of 2.0 ms for TMS and 3.4 or 3.6 ms for the supramolecules. A diffusion time Δ of 45 ms was used.
Size Estimation
From crystallographic data the diameter of the two clusters were estimated to be d 
